/ WHAT IS CLAIMED IS: *v-- 

L A method of position-based integrated motion controlled curve sawing comprising the 
steps of: 

(a) transporting a curved workpiece in a downstream direction on a transfer means, 
and monitoring workpiece position of said workpiece on said t^ 

(b) scanning said workpiece through an upstream scanner to measure workpiece 
profiles in spaced apart array along a surface of said workpiece and (x>mmunicating 
said workpiece profiles to a digital processor, 

(c j computing, by said digital processor, a high order polynomial smoothing curve 
fitted to said array of workpiece profiles of said curved workpiece, andadjusting 
v said smoothing curve for cutting machine constraints of downstream motion 
controlled cutting devices to generate an adjusted curve, 

(d) generating unique position cams unique to said workpiece from said, adjusted 
curve for optimized cutting by said cutting devices along a tool path corresponding 
to said position cams, 

(c) sequencing said transfer means and said workpiece with said cutting devices, and 
sequencing said unique position cams corresponding to said workpiece to match 
said position of said workpiece, 



(0 



feeding said workpiece, on said transfer means, longitudinally into cutting 
engagement with said cutting devices, and actively relatively positioning said 
workpiece and said cutting devices relative lo each other according to a time-based 
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servo loop updated recalculation, based on said workpiece position, of cutting 
engagement target position as said woHcjpieoe is fed longitudinally so as to position 
said cutting engagementof said cutting devices along said to^ 

The method of claim 1 wheieiii said high order polynomial smoottilng curve is an n lh 
degree modified polynomial of the fonn f[x) = nj* + ^ & 4-...+ a, x + a 0 , having 
co-efficient a„ through ao, and where said co-efficients a n through a 0 are generated by 
said digital processor to Correspond to, and for fitting said smoothing curve along, 
£©»espondiag said workpiece profiles. 

The method of claim 1 further comprising the steps of monitoring loading of said cutting 
devices and actively adjusting a feed speed of said feeding of said workpiece to maximize 
said feed speed. 
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The method of claim 3 further comprising the step of compensating for workpiece density 
in said adjusting of said feed speed. 
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The method of claim 3 further comprising the step of monitoring density of said workpiece 
and compensating for said density in said adjusting of said feed speed. 

The method of claim 1 wherein said monitoring of said position bf said workpiece includes 
encoding translatioifartnotion of said transfer means and communicating said encoding 
to said digital processor. 
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The method of claim 6 wherein said monitoring further comprises communicating trigger 
signals from an opposed pair of phdtoeyes, opposed on opposed sides of sa d transfer 
means, to said digital processor 
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The method of claim 1; wherein said cutting devices include chipping heads, further 
comprising the steps of: 

monitoring density 6f the workpiece, 

monitoring RPM of the chipping heads, 

monitoring a feedspeed of the workpiece. 

optimizing said RPM of the chipping heads for chip recovery, to prevent chip fines, and 
to equalize chipping head forces. 

The method of claim 1 wherein said cutting devices comprise first and second sets of 
cutting devices spaced apart along said transfer means, and further comprising the steps 
of skewing said first and second sets of cutting devices about a common axis of rotation, 
and computing, for said first set of cutting devices, a first cutting line spaced apart from 
a second cutting line for said second set of cutting devices, said first and second cutting 
lines computed according to non-linear equations of motion for said first and second sets 
of cutting devices. 

A method of position-based integrated motion controlled curve sawing comprising the 
steps of: 

(a) transporting a curved workpiece in a downstream direction on a transfer means, 
and monitoring workpiece position of said workpiece on said transfer means, 



10 



i 15 



(b) scanning said workpiece through an upstream scanner to measure \vbrkpicce 
profiles in spaced apart array along a surface of said workpiece and communicating 
said workpiece profiles to a digital processor, 



(c) ^computing^by-said digital processoSjahigh order polynomial smoothing curvej 

fitted to said array of workpiece profiles of said curved workpiece, and adjusting 
said smoothing curve for cutting machine constraints of downstream motion 
controlled cutting devices to generate an adjusted curve, 

(d) generating unique position cams unique to said workpiece fro 

for optimized cutting by said cutting devices along a tool path corresponding lo 
said position cams, 

(e) sequencing said transfer means and said workpiece with said cutting devices, and 
sequencing said unique position cams corresponding to said workpiece to match 
said position of said workpiece, 



(0 feeding said workpiece, on said transfer means, longitudinally into cutting 
engagement with said cutting devices, and actively relatively positioning said 
20 workpiece and said cutting devices relative to each other according to a time-based 

servo loop updated recalculation, based on said workpiece position, of cutting 
engagement target position as said workpiece 
said cutting engagement of said cutting devices along said tool path, 

25 wherein said cutting devices comprise an upstream opposed pair of selectively translatable 

chipping heads cooperating with a downstream active gangsaw, 
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wherein said opposed pair of selectively translatable chipping heads are mounted to, and 
selectively translatable in a first direction relative to,a selectively articulatable gangsaw 
carnage. 



5 wherein said first direction crosses a linear workpicce feed path wherealong said 

workpiece may be linearly fed through said active gangsaw so as to first pass between said 
opposed pair of selectively translatable chipping heads and subsequently pass through said 
gangsaw, 

10 wherein said gangsaw is mounted to said gangsaw carriage and is selectively positionable 

I linearly in said first direction and simultaneously rbtatable about a generally vertical axis 

to thereby translate and skew said gangsaw carriage relative to said workpicce feed path 
by selective positioning means acting on said gangsaw carriage. 

15 11. The method of claim 10 wherein said gangsaw carriage is selectively positionable linearly 
in said first direction by means of translation of said gangsaw carriage along linear guides 
mounted to a base, and is simultaneously rotatable about said generally vertical axis by 
means of rotation of said gangsaw carriage about a generally vertical shaft extending 
between said gangsaw carriage and said base. 

20- ■ ; 

12. The method of claim 10 wherein said high order polynomial smoothing curve is an n lh 
degree modified polynomial of the form f(x) « a n x n + a ^ jP 1 +...+ a t x + a 0 , having 
co-efficient a„ through ao, and where said co-efficients a n through a 0 are generated by 
said digital processor to correspond to, and for filling said smoothing curve along, 
250 corresponding said workpiece profiles. 
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The method of claim 10 further comprising the step of stabilizing said workpiece 
downstream and adjacent said chipping heads by means of anvils correspondingly 



translatable with said translation of said chipping heads in said first direction, wherein said 
anvils are formed as chip diverting chutes whereby chips from chipping of said workpiece 
are directed away from said feed path. 

The method of claim 10 further comprising the steps of monitoring loading of said cutting 
devices and actively adjusting a feed speed of said feeding of said workpiece to maximize 
said feed speed. 

The method of claim 14 further comprising the step of compensating for workpiece density 
in said adjusting of said feed speed. 

The method of claim 14 further comprising the step of monitoring density of said 
workpiece and compensating for said density in said adjusting of said feed speed. 

The method of claim 10 wherein said monitoring of said position of said workpiece 
includes encoding franslational motion of said transfer means and communicating said 
encoding to said digital processor. 

The method of claim 1 7 wherein said monitoring further comprises communicating trigger 
signals from an opposed pair of photoeyes, opposed on opposed sides of said transfer 
means, to said digital processor. 

The method of claim TO, wherein said cutting devices include chipping heads, further 
comprising the steps of: 

monitoring density of the workpiece, 

monitoring RPM of the chipping heads, 
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monitoring a feedspeed of the workpiece. W " 

optimizing said RPM of the chipping heads for chip recovery, to prevent chb fines, and 
to equalize chipping head forces. 

5 ; ''" ■ .. - •■' ■ ' " . - ■ ; ; 

20. A method of position-based integrated motion controlled curve sawing comprising the 
steps of: 

(a) transporting a curved workpiece in a downstream direction on a transfer means, 
1 0 and monitoring workpiece position of said workpiece on said transfer means, 

(b) scanning said workpiece through an upstream scanner to measure workpiece 
profiles in spaced apart array along a surface of said workpiece and communicating 
said workpiece profiles to a digital processor, 



(c) computing, by said digital proces$or,^fiigh order polynomial smoothing curve^ 
fitted to said array of workpiece profiles of said curved workpiece, and adjusting 
said smoothing curve for cutting machine constraints of downstream motion 
controlled cutting devices to generate an adjusted curve, 

(d) generating unique position cams unique to said workpiece from said adjusted 
curve for optimized cutting by 

to said position cams, 



25 (e) sequencing said transfer means and said workpiece with said cutting devices, and 

sequencing said unique position cams corresponding to said workpiece to match 
said position of said workpiece, 
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(f) translating said workpiece, on transfer means, downstream from said scanner into 
engagement with positioning means adjacent and upstream of said cutting devices, 

(g) feeding said workpiece along a transfer path longitudinally from said positioning 
means into cutting engagement with said cutting devices, and actively-relatively 
positioning said workpiece and said cutting devices relative to each other 
according to a time-based servo loop updated recalculation, based on? said 
workpiece position, of cutting engagement target position as said workpiece is fed 
longitudinally so as to position said cutting engagement of said cutting devices 
along said tool path, 

wherein said positioning means is a positioning roil case and includes means for 
selectively skewed pre-positioning of said workpiece upstream of a selectively and 
actively positionable cant reducing means for forming a curved third face on a rough face 
of said workpiece, 

an upstream pair of opposed selectively actively positionable workpiece guides and a 
downstream pair of opposed selectively actively positionable workpiece guides for 
actively guiding said workpiece, said upstream pair of guides being downstream of said 
workpiece reducing means and said downstream pair of guides being upstream of gang 
saws mounted on a saw arbor, 

said upstream and downstream pair of guides aligned, with one guide of each pair of 
guides generally corresponding to said workpiece reducing means on a first side of said 
transfer path, said opposed guides in said two pairs of guides in opposed relation on said 
opposing side of said workpiece transfer path and generally aligned with a second 
positioning means along said transfer path, said second positioning means in opposed 
relation to said workpiece reducing means laterally across said transfer path. 



The method of claim^Owhereih said high oiderpotynpmial smoothing curve is an n* 
degree modified polynomial of the form f(x) = vt" + a ^x* 1 +...+. a, x + a* , having 
co-efficient a„ through a 0 , and where said co-efficients a 0 through a 0 are gsaeratedby 
said digital processor to correspond to, and for fitting said smoothing curve along, 
corresponding said workpiece profiles. 

The method of claim 20 wherein said gangsaws and saw arbor are selectively actively 
positionable both laterally across said transfer path and rotationally about an axis of 
rotation perpendicular to said transfer path so as to orient said gangsaws for said cutting 
engagement along said tool path so as to form a curved face on a rough face of said 
workpiece and so as to form a corresponding array of parallel cuts by said gangsaws 
corresponding thereto. 

The method of claim 20 wherein said selectively actively positionable workpiee? reducing 
means is an opposed pair of selectively actively positionable chipping heads in spaced 
apart relation on either side laterally across said transfer path. 

The method of claim 20 wherein said pairs of selectively actively positionable workpiece 
guides include acttvely-positionable guides on the side of said workpiece corresponding 
to said actively positionable workpiece reducing means and on the opposing side laterally 
across said transfer path, said workpiece guides on said side of said transfer path 
corresponding to said second positioning means. 

The method of claim 20 further comprising the step of stabilizing said workpiece 
downstream and adjacent said chipping heads by means of anvils correspondingly 
translatable with said translation of said chipping heads in said first direction, wherein said 
anvils are formed as chip diverting chutes whereby chips from chipping of said workpiece 
are directed away from said feed path. 




The me&od bfclaim 10 ilother comprising the steps of skewing said chipping heads and 
said gangsaw about a common axis of rotation, and computing, for each of said chipping 
heads, chipping lines spaced apart from a sawline calculated for said gangsaw, said 
chipping lines and said saw line computed according to non-linear equations of motion for 
said chipping heads and gangsaw respectively. 

The method of claim 26 further comprising the steps of detecting potential side board 
material in said workpiece from said workpiece profiles, and computing said chipping 
lines and sawline so as to accurately cut a side board of controlled thickness therebetween 
during said feeding of said workpiece. 

The method of claim 20, wherein said cutting devices include chipping heads, further 
comprising the steps of: 

monitoring density of the workpiece, 

monitoring RPM of the chipping heads, 

monitoring a feedspeed of the workpiece. 

optimizing said RPM of the chipping heads for chip recovery, to prevent chip fines, and 
to equalize chipping head forces. 

The method of claim 1, 10 r or20 further comprising the steps of monitoring for flares or 
bulges on said workpiece and reducing said flares or bulges by a workpiece reducing 
means upstream of said cutting devices. 
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30. A method of position-based integrated motion controlled curve sawing comprising the 
steps of: 

(a) transporting a curved workpiece in a downstream direction on a transfer means, 
and monitoring workpiece position of said workpiece on said transfe means, 

(b) scanning said workpiece through an upstream scanner to measure workpiece 
profiles in spaced apart array along a surface of said workpiece and communicating 
said workpiece profiles to a digital processor, 

(c) computing, by said digital processor, a high order polynomial smoothing curve 
fitted to said array of workpiece profiles of said curved workpiece, and adjusting 
said smoothing curve for cutting machine constraints of downstream motion 
controlled cutting devices to generate an adjusted curve, 

(d) generating unique position cams unique to said workpiece from said adjusted 
curve for optimized cutting by said cutting devices along a tool path corresponding 
to said position cams, 



20 (e) sequencing said transfer means and said workpiece with said cutting de vices, and 

sequencing said unique position cams corresponding to said workpieco to match 
said position of said workpiece, 

(f) translating said workpiece, en trant 

25 engagement with positioning means adjacent and upstream of said cutting devices, 

(g) feeding said workpiece longitudinally from said positioning means into cutting 
engagement with said cutting devices, and actively relatively positioning said 
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workpiece and said cutting devices relative to each other according to a timcbased 
servo loop updated recalculation, hased on said workpiece position, of cutting 
engageinent target posM^ 

said cutting engagement of said cutting devices along said tool path, 

wherein a first cutting device of said cutting devices comprises a workpiece 
profiling means for opening at least a third longitudinal face on a workpiece, 
wherein said third face is generally perpendicular to First and second opposed 
generally parallel and planar faces of said workpiece, and curved in 
correspondence with said position cams so as to form an optimized profile along 
said third face, 



(h) 



m transferring, on said transfer means, said workpiece from said workpiece profiling 

means to a workpiece skewing and pro-positioning means, 

$ (i) w,wtivelvwdacn ^ 

and pre-positioning means for selectively aligned feeding of said workpiece 
longitudinally into workpiece guiding means, 



" 2 ° 0) lively actively laterally guiding and longitudinally feeding said workpiece in 

said guiding means as said workpiece is translated between said workpiece 
skewing and pre-positioning means and a lateral array of generally vertically 
aligned spaced apart saws so as to position said third face of said workpiece for 
guiding engagement with workpiece positioning 'means, within said workpiece 

25 guiding means, 

(k) selectively actively applying lateral positioning force, by said positioning means, 
to said third face to selectively actively position said woA^^ 
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workpiece guiding means as said workpiece is fed longitudinally into said lateral 
aray of generally vertically aligned spaced apart saws. 

A method of position-based integrated motion controlled curve sawing comprising the 
steps of; 

(a) transporting a curved workpiece in a downstream direction on a transfer means, 
and monitoring workpiece position of said workpiece on said transfer means, 

(b) scanning said workpiece through an upstream scanner to measure workpiece 
profiles in spaced apart array along a surface of said workpiece and communicating 
said workpiece profiles to a digital processor, 



(d) 



curve 



(c) computing, by said digital processor, a high order polynomial smoothing . 

fitted to said array of workpiece profiles of said curved workpiece, and adjusting 
said smoothing curve for cutting machine constraints of downstrepm motion 
controlled cutting devices to generate ah adjusted curve. 



generating unique position cams unique to said workpiece from said adjusted 
curve for optimized cuttmg by said ciirang devices along a tool path corresponding 
to said position cams, 



(e) sequencing said transfer means and said workpiece with said cutting devices, and 
sequencing said unique position cams corresponding to said workpiece to match 
said position of said workpiece, 



translating said workpiece, on transfer means, downstream from said scanner into 
engagement with positioning means adjacent and upstream of said cutting devices, 



(g) feeding said workpiece longitudinally from said positioning means into cutting 
engagement with said cutting devices, and actively relatively positioning said 
workpiece and said cutting devices relative to each other according to ^time-based 
servo loop updated recalculation, based on said vvorkpiew posm^^-of cirtting 
eiigagement taiget position as said wn^iew fed longitudinally so a s to position 
said cutting engagement of said cutting devices along said tool path, 
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profiling, in said cutting devices, a workpiece by a workpiece profilit^mcans to 
open at least a third longitudinal face on a workpiece wherein said third face is 
generally perpendicular to said first and second opposed generally parallel and 
planar faces of said workpiece, said profilkg^acc^ling to said position cams 
generated for said workpiece so as to form an optimized profile along said third 
face, 



trarisferring said workpiece by said workpiece transfer means from said workpii 
profiling means to a workpiece skewing and pre-posiuoning means, 
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skewing and pre-positioning said workpiece by said workpiece skewing and pre- 
positioning means to selectively and actively controllably position said workpiece 
for selectively aligned feeding of said workpiece longitudinally into workpiece 
guiding means, 

guiding said workpiece by said workpiece guiding means for selectively actively 
laterally guiding and longitudinally feeding said workpiece as said workpiece is 
translated between said workpiece skewing pre-positioning means and a lateral 
array of generally vertically aligned spaced apart saws, 



(1) positioning said third face of said woikpiecc by second workpiece positioning 
means within said woikpiece guiding means so as to position said third face of said 
workpiece for guiding engagement with said woikpiece positioning means, said 
woikpiece positioning means for selectively actively applying lateral positioning 
force to said third face to selectively actively position said workpiece within said 
woikpiece guiding means as said workpiece is fed longitudinally into said lateral 
array of generally vertically aligned spaced apart saws, 

(m) feeding said workpiece longitudinally from said workpiece guiding means into said 
lateral array of generally vertically aligned spaced apart saws. 

The method of claim 30 wherein said workpiece profiling means opens both saM third and 
a fourth longitudinal face on said workpiece^whercin said third and fourth faces are 
generally perpendicular to said first and second opposed generally parallel planar faces of 
said workpiece and are themselves generally opposed faces, and wherein within said 
workpiece guiding means said workpiece positioning means comprise laterally opposed 
first and second positioning force means corresponding to said third and fourth faces 
respectively to, respectively, actively apply lateral positioning force to selectively actively 
position said workpiece within said Workpiece guiding means. 

The method of claim 3 1 wherein said workpiece profiling means opens both said third and 
a fourth longitudinal face on said workpiece wherein said third and fourth faces are 
generally perpendicular to said first and second opposed generally parallel planar faces of 
said workpiece and are themselves generally opposed feces, and wherein within said 
workpiece guiding means said workpiece positioning means comprise laterally opposed 
first and second positioning force means corresponding to said third and fourth faces 
respectively to, respectively, actively apply lateral positioning force to selectively actively 
position said workpiece within said workpiece guiding means. 
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34. The method of claim 32 wherein said first and second laterally opposed positi oning force -•. 
means each comprise a longitudinally spaced apart pluraUty of positioning force means. 

35. The method of claim 33 wherein said first and second laterally opposed positioning force 
means each comprise a longitudinally spaced apart plurality of positioning force means.; 

36. The method of claim 34 wherein said first positioning force means include, when in 
guiding engagement with said third face, longitudinal driving means for urging said 
workpiece longitudinally within said workpiece guiding means. 

37 The method of claim 35 wherein said first positioning force means include, when in 
guiding engagement with said third face, longitudinal driving means for urging said 
workpiece longitudinally within said workpiece guiding means. 



38. The method of claims 20, 30 or 31 further comprising the steps of monitoring loading of 
said cutting devices and actively adjusting a feed speed of said feeding of said workpiece 
to maximize said feed speed. 



4 39. The method of claim 38 further comprising the step of compensating for workpiece density 

20 in said adjusting of said feed speed. 



40 The method of claim 38 further comprising the step^or^toring density of said 
rkpiece and compensating for said density in said adjust of said feed speed. 
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41. The method of claims 20, 30 or 31 wherein said monitoring of said position of said 
workpiece includes encoding transkional motion of said transfer means and 
communicating said encoding to said digital processor. 
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The method of claim 41 wherein said monitoring further comprises communicating trigger 
signals from an opposed pair of photoeyes. opposed on opposed sides of said transfer 
means, to said digital processor. 

The method of claims 30 or 31, wherein said cutting devices include chipping heads, 
further comprising the steps of; 

monitoring density of the workpiece, - 

monitoring RPM of the chipping heads, 

monitoring a feedspeed of the workpiece. 

optimizing said RPM of the chipping heads for chip recovery, to prevent chip fines, and 
to equalize chipping head forces. 



A posiuWjased integrated motion controlled curve sawing device comprising 
upstream opposed pair of selectively translatable chipping heads cooperating with 
downstream active gangsaw, 



an 
a 



wherein said opposed pahNrfselecti rely tjanslatable chipping heads are mounted to, and 
selectively translatable in a Wduecticlrelative to a selectively articulatabl« gangsaw 



carnage, 



wherein said first direction crosses a linear workpiece feed path wherealong said 
workpiece may be linearly fed through said active gangsaw so as to first pass between said 
opposed pair of selectively translatable chipping heads and subsequently pass through said 
gangsaw, 
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i said gangsaw is mounted to said gangsaw carnage and is selectively positionable 
linearly^n said first direction and simultaneously rbtatable about a generally vertical axis 
to thereby translate and skew said gangsaw carriage relative to said workpiece feed path 
by selective positioning means acting on said gangsaw carriage. 
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45. The device of clairnN44 wherein saifrgangsaw carriage is selectively positionable linearly 
in said first direction bV means of transWon of said gangsaw carriage along linear guides 
mounted to a base, and js^imul^ generally vertical axis by 

means of rotation of said gangsaW cottage about a generally Vertical shaft extending 
between said gangsaw caniagVanaSaid base. 
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46. The device of claim 44 further ^comprising anvils for stabilizing said workpiece 
downstream and adjacent said chipping heads, said anvils correspondingly translatable 
wim said translation of ^ 

formed as chip diverting chutes wherebyfchjps from chipping of said workpiece are 
directed away from said feed path. 

fl. A position-based integrated motion controlled curve sawing device comprising positioning 
means for selectively skewed pn>positionihg of a workpiece, selectively translatable along 
a transfer path, upstream of a selectively and actively positionable cast reducing means for 
forming a curved third face on a rough face of said workpiece, 
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an upstream pair of opposed selectively actively positionable workpiece guides and a 
downstream pair of opposed selectively actively positionable workpiece guides for 
actively guiding said workpiece, said upstream pair of guides being downstream of said 
workpiece reducing means and said downstream pair of guides being upstream of gang 
saws mounted on a saw arbor, 
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said upstream and downstream pair of guides aligned, with one guide of each pair of 
i> guides generally corresponding to said workpiece reducing means'onafirst side of said 

transfer path, said opposed guides in said two pairs of gulolsin opposed relation on said 
opposing side of said workpiece transfer path arittgelierally aligned with a, second 
S J) positioning means along said transfer path, said second positioning mcanfni^ppdsed 

relation to said workpiece reducing means laterally across said transfer path. 

The device of claim A7 wherein said gangsaws and saw arbor are selectively actively 
positionable both laterally across said transfer path and rotationally about an axis of 
10 rotation perpendicular to said transfer path so as to orient said gangsaws for said cutting 

engagement along an optimized tool path so as to form a curved face on a rough face of 
said workpiece and so as to form a corresponding array of parallel cuts by said gangsaws 
corresponding thereto. 

Sj 15 The device of claims wherein said selectively actively positionable workpiece reducing 

meansisr an opposed pair of selectively actively positionable chipping heads in spaced 
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apart relation on cither side laterally across said transfer path 

A&r The device of claim fift further comprising anvils for stabilizing said workpiece 
20 downstream and adjacent said chipping heads, said anvils conespondingly translatable 

with said translation of said chipping heads in said first direction, wherein said anvils are 
formed as chip diverting chutes whereby chips from chipping of said workpiece are 
directed away from said feed path. 



25 >5f- A positidn4>ased integrated motion controlled curve sawing device comprising a 
workpiece profiling means for opening at least a third longitudinal face on a workpiece, 
wherein said third face is generally perpendicular to first and second opposed generally 
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parallel and planar faces of said workpiece and curved in correspondence with position 
cams so as to form an optimized profile along said third face, 
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workpiece transfer means for transferring said workpiece from said workpiece profiling 
means to a workpiece skewing and pre-positioning means, 

workpiece skewing and pro-positioning means for selectively and actively controllable 
positioning of said workpiece for selectively aligned feeding of said workpiece 
longitudinally into workpiece guiding means, 

workpiece guiding means for selectively actively laterally guiding and longitudinally 
feeding said workpiece as said workpiece is translated between said workpiece skewing 
and pre-positioning means and a lateral array of generally vertically aligned spaced apart 
saws so as to position said third face of said workpiece for guiding engagement with 
workpiece positioning means, within said workpiece guiding means, 

workpiece positioning means for selectively actively applying lateral positioning force to 
said third face to selectively actively position said workpiece within said workpiece guide 
means as said workpiece is fed longitudinally into said lateral array of generally vertically 
aligned spaced apart saws. 

The device of clamSl wherein said workpiece profiling means opens both said third face 
and a longitudinal fourth face on said workpiece, wherein said third and fourth faces are 
generally perpendicular to said first and second opposed generally parallel planar faces of 
said workpiece and arc themselves generally opposed faces, and wherein within said 
workpiece guiding means said workpiece positioning means comprise lateral ly opposed 
first and second positioning force means corresponding to said third and fourth faces 
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position said v«>*picce within said wkpiece guiding means. 
" •nKdeviceof^ 

^ md^ofclaihXl^^toposMoning^ 
longitudinally within said workpiece guiding means. 

1m- - — 8 of said workpiece and 

lyoLU^^ 

Z.***~"** ofdo^.ononconuoucdcu^gdev.ce,^ 
curve for optirnized -nng hv said curtng devices aiong 

I^toLh said position of said workpiece. said tr^fer M» -* 
lkpie« position, of c*dng engage tag* position as said workp ,- * « 



61 



•ANVdMOO dOHSIS 




longitudinally so as to position said cutting engagement of said cutting devices along said 
tool path. 

A position-based integrated motion controlled curve sawing device according to claim^T. 
further comprising an upstream opposed pair of selectively translatable chipping heads 
cooperating with a downstream active gangsaw, 

wherein said opposed pair of selectively translatable chipping heads are mounted to, and 
selectively translatable in a first direcuon^relative to a selectively articulatabre gangsaw 

. ■•■ ' . ^ 
carriage, 

wherein said first direction crosses a linear workpiece feed path whcrealong said 
workpiece may be linearly fed through said active gangsaw so as to first pass between said 
opposed pair of selectively translatable chipping heads and subsequently pass through said 
gangsaw, 

wherein said gangsaw is mounted to said gangsaw carriage and is selectively positionable 
linearly in said first direction and simultaneously rotatable about a generally vertical axis 
to thereby translate and skew said gangsaw carriage relative to said workpiece feed path 
by selective positioning means acting on said gangsaw carriage. 

The device of claim 56*whercin said gangsaw carriage is selectively positionable linearly 
in said first direction by means of translation of said gangsaw carriage along linear guides 
mounted to a base, and is simultaneously rotatable about said generally vertical axis by 
means of rotation of said gangsaw carriage about a generally vertical shaft extending 
between said gangsaw carriage and said base. 
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3&. The device of claim £6* further comprising anvils for stabilizing said workpiece 



10 



>9. 



downstream and adjacent said chipping heads, said anvils correspondingly translatable 
with said translation of said chipping heads in said first direction, wherein said anvils are 
formed as chip diverting chutes whereby chips from chipping of said workpiece arc 
directed away from said feed path. 

A position-based integrated motion controlled curve sawing device according to clain^S^ 
further comprising positioning means for selectively skewed pre-positioriing of a 
workpiece, selectively translatable along a transfer path, upstream of a selectively and 
actively positionable-cant reducing means for forming a curved third face on a rough face 
of said workpiece, 
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an upstream pair of opposed selectively actively positionable workpiece guides and a 
downstream pair of opposed selectively actively positionable workpiece guides for 
actively guiding said Workpiece, said upstream pair of guides being downstream of said 
workpiece reducing means and said downstream pair of guides being upstream of gang 
saws mounted on a saw arbor, 

said upstream and downstream pair of guides^ aligned, with one guide of each pair of 
guides generally corresponding to said workpiece reducing means on a first side of said 
transfer path, said opposed guides in said two pairs of guides in opposed relation on said 
opposing side of said workpiece transfer path andfgenerally aligned with ft secoiid 
positioning means along said transfer path, said second positioning means^in opposed 
relation to said workpiece reducing means laterally across said transfer path. 

The device of claim wherein said gangsaws and saw arbor are selectively actively 
positionable both laterally across said transfer path and rotationally about an axis of 
rotation perpendicular to said transfer path so as to orient said gangsaws for said cutting 
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engagement along an optimized tool path so as to form 

said workpiece and so as to form a corresponding array ofparallcl cuts by said gangsaws 
corresponding thereto: 

jSlt The device of claim 5$ wherein said selectively actively positiohable workpiece reducing 
means is an opposed pair of selectively actively positionable chipping heads in spaced 
apart relation on either side laterally across said transfer path. 

The device of claim 61 further comprising anvils for stabilizing said workpiece 
ro downstream and adjacent said chipping heads, said anvils correspondingly translatable 

□ with said translation of said chipping heads in said first direction, wherein said anvils are 

Jg formed as chip diverting chutes whereby chips from chipping of said workpiece are 

■ directed away from said feed path. 

I v ■ ^ 

J |15 JSQ. An integrated motion controlled curve sawing device according to claim If further 
!1 comprising a workpiece profiling means for opening at least a third longitudinal face on 

W a workpiece, wherein said third face is generally perpendicular to first and second opposed 

generally parallel and planar faces of said workpiece and curved in correspondence with 
position cams so as to form an optimized profile along said third face, 

workpiece transfer means for transferring said workpiece from said workpiece profiling 
^ means to a workpiece sk ewing and pr o position in g meai^ skewing and pre-positioning 

means, 



25 



workpiece skewing and pre-positioning means for selectively and actively controllable 
positioning of said workpiece for selectively aligned feeding of said workpiece 
longitudinally into workpiece guiding means, 



as* a 




64 



<£.C6e 39S t>09 = dl 



•ANVdWOD cJOHSIS OfrtlT 




workpiece guiding means for selectively actively laterally guiding and longitudinally 
feeding said woikpiece as said workpiece is translated between said workpiece skewing 
and pre-positioning means and a lateral array of generally vertically aligned spaced apart 
saws so as to position said third face of 
workpiece positioning means, within said workpiece guiding means, 

workpiece positioning means for selectively actively applying lateral^ 
said third face to selectively actively position said workpiece within said workpiece 
means as said workpiece is fed longitudinally into said lateral array of generally vertically 
aligned spaced apart saws. 

' The device of claim^wherein said workpiece profiling means opens both said third face 
and a longitudinal fourth face on said workpiece, wherein said third and fourth faces are 
generally perpendicular to said first and second opposed generally parallel planar faces of 
said workpiece and are themselves generally opposed faces, and wherein within said 
workpiece guiding means said workpiece positioning means comprise laterally opposed 
first and second positioning force means corresponding to said third and fourth faces 
respectively to, respectively, actively apply lateral positioning force to selectively actively 
position said workpiece within said workpiece guiding means. 

£5: The device of claim 64wherein said first and second laterally opposed positioning force 
means each comprise a longitudinally spaced apart plurality of positioning force means. 

[fl ft 
66\ The device of claim STwherein said first positioning force means include, when m guiding 

engagement with said third face, longitudinal driving means for urging said workpiece 
longitudinally within said workpiece guiding means. 
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'/ft.- The device of claims 55, S&, ^ orj&ffurther comprising a load monitor, for monitoring 
loading of said cutting devices, cooperating with means for actively adjusting a feed speed 
of said feeding of said workpiece to maximize said feed speed. 

/ft. the device of claim 67'further comprising means for compensating for workpiece density 
cooperating with said means for actively adjusting said feed speed- 

Jfi. The device of claim ^further comprising a density monitor for monitoring density, of said 
workpiece and means for compensating for said density in said adjusting of said feed 
speed. „ 

^70. ' The device of claims ^; *6, §9 or j5? wherein said position monitor for monitoring of said 
position of said workpiece includes a translational motion encoder for encoding 
translational motion of said transfer means and means for communicating said encoding 
to said digital processor. 

71. The device of claim W wherein said position momtor further comprises an opposed pair 
of photoeyes, opposed on opposed sides of said transfer means, and means for 
communicating trigger signals from said photoeyes to said digital processor. 
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